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In particle beam instruments, particularly in electron microscopes, the electron beam 
originating from the beam generator has to be precisely aligned with the optical axis, which is 
defined by the areal positions of the imaging lenses. To this end, one has designed the upper 
part of an electron microscope in order to allow for the complete beam generating system to 
be tilted or shifted in small amounts with respect to the imaging lens system. The common 
method of mechanically adjusting the complete beam generating tube in such an apparatus is 
very sensitive to agitation. Thus, what is needed is a method which allows for the tilting of the 
electron beam of an electron microscope with respect to an object as a center without the need 
to tilt the beam generating tube itself. According to the invention, this problem is solved in 
that the cathode is imaged on the object by means of the condenser, and that an aperture in the 
condenser is movable in a direction transverse to the axis in order to control the direction of 
incidence of the beams. With such an assembly, an adjustment of the complete beam 
generation system with small angles may be completely abandoned, and the beam generation 
system may be kept in the vertical position regardless of any necessary adjustments. 
When carrying out the invention, one can provide the upper part of the preferably cup-shaped 
condenser aperture with a ring shaped sliding surface, which bears on a respective sliding 
surface of the upper part of the shell of the condenser coil. Furthermore, the design may be 
carried out so that a bell-shaped anode aperture bears on said upper part of the shell of the 
condenser coil, and wherein adjustment rods allotted to the condenser aperture and operable 
from the outside protrude through lateral openings of the anode body. 
Fig. 1 shows a cross sectional view of an embodiment of the invention, particularly a cross 
sectional view of the part of the electron microscope comprising the beam generation system, 
the condenser coil and the object lock. 1 designates the cathode, 2 designates the Wehnelt 
cylinder of the beam generator. These parts are sustained in the upper part of the electron 
microscope not shown in the drawing. The parts serving for the mounting are supported by 
isolator 3. Isolator 3 bears with a conical fitting surface on part 5 of the electron microscope, 
which serves at the same time as the top cover of the condenser coil 6. This upper part of the 
shell of the condenser coil has a sliding surface 7, on which the bell-shaped anode 8 bears. 



Furthermore, a cup-shaped aperture 9 allotted to the condenser braces on the sliding surface. 
The sliding surface of the aperture is indicated by 10. 

The condenser is, together with the beam generation system, disposed adjustably in a plane 
transversely to the beam direction. Adjustment screws 1 1 are used for this purpose. A rubber 
sleeve serves to seal the shiftable parts. As can be seen in Fig. 1, its outer rim 13 is screwed 
on part 14 of the electron microscope, and its inner rim 15 is screwed on the shell of the 
condenser coil, in both cases in a vacuum tight manner. 16 indicates a plug used in a manner 
known in the art as a means for locking in a probe. At 17, a lock is designated in part 14 of the 
electron microscope. 

To allow for the tilting of the electron beam in small amounts with the object as a center, 
aperture 9 is designed to be shiftable in a transverse direction. Adjustment screws 18 serve for 
the shifting, which interact via pressure pins 19 and rolls with the lateral faces 21 of the upper 
part of aperture 9. Together with analogous assemblies offset by 90° with respect to the 
previously described adjustment means, the adjustment means allow for any adjustment of 
hole 22 in aperture 9 in a transverse direction to the beam axis. By means of this transverse 
shifting, the direction of incidence of the beams affecting the object is controlled in the 
desired manner. 

Deviating from the embodiment shown in Fig. 1, the parallel shift of the electron beam bunch 
may also be achieved by magnetic or electric parallel deflection of the beam by means of two 
deflection systems per coordinate. In this case, it is possible to completely avoid a transverse 
mechanical deflection of the beam generator, so that the beam generator is constantly and 
rigidly fixed to the part of the electron microscope comprising the imaging lenses. Fig. 2 
shows a schematic view of an embodiment with such an assembly. 3 1 indicates the cathode, 
32 the anode aperture of the beam generation system. For the parallel shifting of the beam in 
one coordinate, deflection plate pairs 33, 34 and 35, 36 are designated. Deflection plate pairs 
37, 39 and 38, 40 serve for the shifting with respect to the other coordinate. The deflection 
plate systems are connected in a manner shown in the figure with a potentiometer 41, which is 
connected to battery 42. The center of the battery is earthed. The shiftable voltage pick-up 44 
is assigned to both upper deflection plate pairs, and shiftable voltage pick-up 45 is assigned to 
both lower deflection plate pairs. 



CLAIMS 



1. Electron microscope, wherein the electron beams originating from the beam generator 
can be tilted about small angles about the object as a center, characterised in that the 
cathode is imaged on the object by means of the condenser, and that an aperture in the 
condenser is shiftable in a direction transverse to the axis in order to control the 
direction of incidence of the beams. 

2. Apparatus according to claim 1, characterised in that the upper part of the cup-shaped 
aperture comprises a ring-shaped sliding surface, which bears on a respective sliding 
surface of the upper part of the shell of the condenser coil. 

3. Apparatus according to claims 1 or 2, characterised in that a bell-shaped anode 
aperture bears on the upper part of the shell of the condenser coil, and that adjustment 
rods allotted to the condenser aperture protrude through lateral openings of the anode 
body. 
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